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For many reasons, alien organisms have become the objects of increasing studies. As a rule, the presence of animals is not as conspicuous as that of plants. Therefore, their invasions may evade the attention of the public, and yet the consequences of their presence in their new environment are analogical. According to their ecological requirements and dispersal capacity, alien animal species are confined by their occurrence to closed and heated spaces only, or their populations can exist in the open. The former are at least unwelcome roommates of man, but much more frequently, these species are molesting, hygienically defective, destructive to various materials, or pests of room and glasshouse plants. The latter group of alien animals, coming from climatically similar regions, either occur in anthropically disturbed or controlled communities and can become pests of agricultural crops or parasites of free-living animals, or they can invade semi-natural or natural communities and more or less importantly affect their genetic as well as species diversity (by changing competitive relationships, predation, herbivory, disturbance and changes on trophic chains, habitat modification, introduction of non-indigenous diseases and parasites, etc.).
Introduced or invasive animal species were studied as early as the second half of the 19th century (cf. e.g. Krüger, 1899 ) and more intensely from the 1950s onwards (e.g. Elton, 1958) . The biological invasions, their causes, forms, and consequences as regards central Europe have recently been assessed by Kowarik (2003) ; the economic costs associated with alien and invasive species of various organisms and in various regions of the world have been evaluated by Pimentel (2002) . Comprehensive analyses are available of the 1. Eusynanthropic species -S, which, after having been introduced, survive for only a short period and reproduce only inside buildings, greenhouses and other heated objects and gradually vanish or are liquidated (as indicated by a letter in brackets), or produce in such places long-term populations and possibly are dispersed by man (partly even spontaneously during the warm period of the year); exceptionally, some of such species can produce short-term populations in the open -SC. 2. Casual alien species -C, which, having escaped or been released in the open, will only produce short--term populations and vanish again (this group not including individuals having escaped from captivity, or individual captures of introduced animals that did not further reproduce). 3. Naturalized, non-invasive species -N, producing long-term populations in the external environment, populating suitable habitats in the place of introduction, not dispersing or, if so, then only over the immediate vicinity of the place. 4. Naturalized, post-invasive species (Pyšek et al., 2002) populated the territory in the past and are known, since the beginning of their study, as fully naturalized, more or less without any changes in their distribution -*N, e.g. Aceria tristriata, A. erinea, Caloptilia roscipennella, Chromaphis juglandicola and Panaphis juglandis (all trophically tied to Juglans regia). These species evidently invaded central Europe prior to 1900 and there is no way of finding out whether they were dispersed with their host plant, followed it immediately, or invaded the territory with some time delay. Apparently, the invasions of many species took place long after their host species had been introduced, which at the same time suggests that the dispersal of the host may not be the only factor to initiate invasion in several cases. For instance, the invasion of the gracillariid moth, Phyllonorycter platani, did not take place until during the 20th century (Šefrová, 2001 ) and that of the lygaeid bug, Arocatus longiceps, only in the late of the century although plane trees (Platanus spp.), their host species, have been planted in central Europe for roughly 200 years. These species are considered invasive and are included in Catalogue of alien animal species in the Czech Republic 153 the next group. A somewhat peculiar group consists of several fish and bird species which, while not reproducing naturally, are often kept in the open, sometimes in considerable numbers, and can thus distinctly affect processes in seminatural and natural ecosystems as well as their biodiversity -M. 5. Invasive species -I, representing that part of the naturalized species which will not stay in the place of introduction but will disperse from it, populating territories of varying sizes. The rate of such animal invasions is sometimes distinctly higher than that of plant species (cf. Richardson et al., 2000) , usually attaining kilometres, or even hundreds of kilometres a year. For example, the present invasion of Cameraria ohridella in Europe proceeds at a rate of some 50 km a year (Šefrová, 2003) .
The category of invasive species has a slightly different connotation in the case of animal parasites introduced together with their hosts. Here only those species are considered invasive which can invade additional host species and disperse with them. Those parasitic species that stay with their initial hosts are classified as naturalized, non-invasive, even though they can further disperse together with their hosts; cf. e.g., two fluke species introduced into Europe from North America . Fascioloides magna, introduced with Odocoileus virginianus, can infest other cervid species and is considered an invasive species, whereas Quinqueserialis quinqueserialis stays with its original host species, Ondatra zibethicus, it does not infest autochthonous species, and cannot affect native biodiversity. Therefore, it is included in the category of naturalized, non--invasive species.
The occurrence of naturalized species is limited to urban habitats (U) to which they are tied in terms of climate, structure of the habitat, or food (feeding on decorative plants, domestic animals, and other synanthropic species), or they disperse over the landscape by occupying habitats created by man (agricultural crops, purpose-made vegetation, man-made aquatic habitats, ruderal areas) (R), or by invading semi-natural and natural communities (A). The animal and several plant parasites are connected close with their hosts, their occurrence is dependent on the host occurrence more than on the habitat character (H).
Questionable cases and excluded species
The catalogue does not comprise alien species kept in households, aquariums, terrariums, zoological gardens and in similar enclosed breedings (enclosures, parks), the same as laboratory species including their specific parasites. Domesticated animal species, not autochthonous in central Europe and not occurring there in feral forms, and their specific parasites, are not included either; in the Czech Republic, such species include Cairinia moschata (Linnaeus, 1758), Gallus gallus (Linnaeus, 1758), Pavo cristatus Linnaeus, 1758, Numida meleagris Linnaeus, 1758, and/ or Cavia tschudii Fitziger, 1857. None of such species can produce populations not controlled by man, and they do not influence (or infest) native animal species. Not considered are cases of introduced individuals of alien species that did not subsequently reproduce (e.g. Černý, 1985) , nor unsuccessful attempts at intentional introductions (e.g. Frank, 1970 ; cf. also .
In central Europe, the ranges of many animal species are permanently shifting at various rates and various extent, and in most cases the natural changes are difficult to distinguish from those caused by anthropogenic influences. The natural shifts took place both in the pre-Neolithic and in the present period. Therefore, one can hardly accept the criterion by which the species that colonized the territory after the Neolithic should be considered "alien" (cf. Webb, 1985; Manchester & Bullock, 2000) . In contrast to plants, most animals usually leave no long-term traces of their presence (such as pollen, non-decomposed remains, skeletons, shells). In evaluating their historic occurrence, therefore, their study (but for rare exceptions) is limited to a very short period, i.e. roughly from the mid-19th century onwards (cf. . Even if one could determine more closely the date of their earlier arrival in central Europe, one cannot decide whether their dispersal was spontaneous, conditioned by anthropic factors, or directly introduced by man. That is especially true of numerous species of arthropods inhabiting treeless regions, many of which probably could not exist in central Europe without the extensive agricultural activity and other anthropic landscape modifications. Therefore, we take it unnecessary to separate, for the animals, the "archeozoa" category analogical to the plant category of "archeophyta". The few cases of animal species introduced prior to 1500 should better be included in the group of "alien species" or added to that of "neozoa" (cf. Kowarik, 2003) .
The catalogue includes phytophagous species accompanying on their specific, deliberately introduced host plants (both archeo-and neophytes), but the species with trophic relations to accidentally or spontaneously spreading archeophytes are omit, similarly as the species living on plant species which could be (?) native in a part of the territory (e.g. Cytisus scoparius or Vitis vinifera). Similarly, those species which are autochthonous in at least a part of the country and have been deliberately or involuntarily introduced into many other places are not considered here as "alien".
Conception of the catalogue
Besides a simple enumeration of species, the catalogue also contains further items of information useful from the economic, ecological, and environmental points of view. Within their respective higher taxa, the species are given in an alphabetical order. Because of their expected use especially in the Czech Republic, the scientific names of species are accompanied by their Czech vernacular ones. As far as known, the origin of the species is stated; often the native ranges are unknown in the cases of species of considerable or even cosmopolitan distribution, dispersed over considerably large areas prior to 1900. Dates are given of the first records of the occurrence in the Czech Republic (insufficiently known in several cases). In this point, there may be considerable disproportions between particular species. In the cases of deliberate and documented introductions, of important pests or medialized species the date actually corresponds with that of the first occurrence or the beginning invasion. In a number of species, however, the date of the first record may not agree at all with that of the introduction and dispersal. It may refer, for example, to the first damage registered, or to the period in which the respective taxonomic group was studied for the first time. In such cases, the date is marked with an asterisk *. Most probably, specialized animal and several plant parasites were first introduced together with their host, but this may have taken place during subsequent introductions as well. That is why also in such cases the date of the first faunistic observation, if available, is given and marked with the asterisk. Tentative data on the trophic requirements suggest the participation of an alien species in ecosystems (synanthropic, urban, agricultural, semi-natural to natural) and its possible economic as well as ecological (parasitological, hygienic) influence. Invariably the most natural habitat invaded by the alien species is stated. The column headed "Source" contains references on published particulars on a given species (date of introduction, bionomics, influences, etc.). Where possible, comprehensive publications are cited, comprising references to partial items of information, not necessarily the first paper published on that particular species.
Results: situation in the Czech Republic
The territory of the Czech Republic is known to be inhabited by about 34 000 species (own actual data) of metazoan animals. To-date, 595 species of alien origin have been registered, i.e. 1.8% of the total. Of the introduced species, 248 are confined in closed heated spaces (eusynanthropic species, 41.8%), 53 Fig. 1 ). Of the 113 invasive species, 7 are limited to urban habitats, 15 inhabit the cultivated landscape (both productive and uncontrolled communities), 58 spp. invade even semi-natural to natural habitats, and 33 spp. are distributed with their host, independently of the habitat; 84 species (14.1% of aliens) are parasites of important animals, 28 naturalized species (4.7%) are pests of agricultural crops and forestry, and 39 (6.6%) can potentially or actually affect the local biodiversity (Fig. 2) .
The above overall classification of alien species will slightly differ when individual higher taxa are evaluated. In particular, major differences are found between invertebrates and vertebrates. Objectively, they are due to their size, bionomics, and ecological position of the two groups; subjectively, to the greater volume of information on the vertebrate species as well as to the fact that unsuccessful introductions of invertebrates are not registered as a rule. Of the 55 species of introduced vertebrates, only three are eusynanthropic (5.5%), but 22 species (40%) may affect biodiversity. At the same time, biodiversity can even be affected by species of occasional occurrence as well as by the naturalized non-invasive ones. Hence, the number of species that can possibly affect biodiversity is several times higher than of the invasive ones. On the other hand, of the 540 introduced invertebrate species 245 spp. (45.5%) are eusynanthropic, and only 17 spp. (3.2%) can affect biodiversity; all of them are invasive but represent only a small fraction of the invasive species. The situation in selected important taxonomic groups is shown in Tab. I.
Likewise, there are differences in different taxonomic groups as regards the ways and motivation of introduction. On the whole, accidentally introduced species make up the overwhelming majority of cases (80%). About 11% of species were introduced deliberately (game and decorative species, fishes, species utilised in biological control), and the remaining 9% followed spontaneously their introduced host plants. As to vertebrates, only about 31% were introduced accidentally, 65% deliberately, and about 4% dispersed spontaneously. As to invertebrates, accidental introduction pertains to almost 85% of species, a mere 5% being introduced deliberately, and about 10% spontaneously spread over our territory (Fig. 3) .
The origin of the alien species is diverse, and unknown in a number of cases. Many invertebrate species (Coccinea, Lepidoptera, Coleoptera) were found and described for the first time in the places of their introduction. Most of the eusynanthropic species come from the tropics and subtropics. The naturalized species were mostly introduced from North America (70; 24.4%), the Mediterranean (61; 21.3%), E Asia (44; 15.4%), Central and SW Asia (43; 15%), and S or SE Asia (30; 10.5%). Concrete data on the origin of the naturalized species are given in Fig. 4 .
Although there is no general way of predicting which additional species could be introduced in Europe the possible immigrants can be estimated at least from the situation in the neighbouring countries.
Thus, for example, one can expect the occurrence in the Czech Republic of Urnatella gracilis Leidy, 1851 (Entoprocta), Stephanitis takeyai Drake & Maa, 1955 (Heteroptera), or Gnathotrichus materiarius (Fitch, 1858), Xylosandrus germanus (Blandford, 1894), Neoclytus acuminatus (Fabricius, 1775) (Coleoptera), and other insect species. Some of the introduced and invasive species may be present in the region for a long time but may not have been registered for various reasons, e.g. some of the Monogenea, or several species of mites of the families Tenuipalpidae and Eriophyidae. 
I: Composition and numbers of alien animal species in the Czech Republic (important taxa selected); S -eusynanthropic, C -casual, N -naturalized, non-invasive, *N -post-invasive, I -invasive

